In this preprint we calculate some operatorsH n,m andT n,m found in [Mü04b] and [HMM05] for some small values of n and m. 
Introduction
Since the aim of this note is to give some examples to operators found in [Mü04b] and [HMM05] we denote references to these papers as e.g. [HMM05,  (1.1)]. Other references are given in the usual form of e.g. Lemma 5 in [AL70] .
For each m ∈ N let Mat m (2, Z) (respectively Mat * (2, Z)) be the set of 2 × 2 matrices with integer entries and determinant m (resp. nonzero determinant) and R m := Z[Mat m (2, Z)] (resp. R := Z[Mat * (2, Z)]) the set of finite linear combinations (with integer coefficients) of the elements of Mat m (2, Z) (respectively Mat * (2, Z)). Note that R = ∪ n∈N R n satisfies R m · R n ⊂ R mn and hence is a (graded) ring.
We define the sets X m ,X m ⊂ Mat m (2, Z) by . It is shown in [HMM05] that the slash action is well defined for ∈ Mat + n (2, Z), z ∈ C ′ and m arbitrary.
We extend the slash action Z-linearly to R m . A main ingredient in the construction of the operatorsT n,m in [HMM05] andH n,m in [Mü04b] is the canonical projection map induced by Γ 0 (mn) ⊂ Γ 0 (n).
The authors of [HMM05] write the canonical projection map the map as σ m,n : I nm → I n . In this note we denote the canonical projection map as χ nm,n : {1, . . . , µ mn } → {1, . . . , µ n } respectively I nm → I n whether we are in the context of [Mü04b] respectively [HMM05] The authors of [HMM05] introduce the operatorT n,m on the space of vector valued period functions for Γ 0 (n). The defining formula is
Similarly in [Mü04b] we find the operatorH n,m on the space of vector valued period functions for Γ 0 (n) given by
We refer to the respective papers for detailed description of these operators. The second operator is the m th Hecke operator on period functions whereas the first is claimed to be Hecke like.
Examples 2.1 Examples for Γ(1)

The operatorH 1,2
For s ∈ C and u ∈ S(1, s) a cusp form let P u be the period function of u, see [Mü04b, Definition 4 .2].
The set X 2 is defined as
The element T (2) ∈ R 2 in [Mü04b, Definition 3.1] is given by
For the left neighbor sequences LNS(A0), A ∈ X 2 , we find according to [Mü04b, Definition 2.5] the sequences
The formal sums 
For P u 0 A (ζ), ζ > 0, with A = 1 0 1 2 ∈ X 2 we find
by a change of variables and [Mü04b, Lemma 4.1] Applying transformation property [Mü04b, (20) ] we have
We would like to rewrite
This can be achieved trough the left neighbor sequence LNS ∈ Γ(1). Hence, P u 0 A (ζ) can be written as
where M as in (8). We perform the analogous computation for the other matrices in X 2 and find that
where the formal matrix sumT (2) has the form Remark. In [Mü04a] we drive the Hecke operators for period functions for Γ(1) using Eichler integrals. In particular coincidesT (2) with the formal sumT
Examples for
Next, we consider the 2 nd Hecke operator in the space S ind (2, s) induced by U(2), see [Mü04b, Definition 3.1 and 3.6].
According to [Mü04b, (5) ], the sum U(2) is given by U(2) = Table 1 : The values of the functions φ A = φ A,2 and σ α j (A) for m = n = 2 and A ∈ X 2 . The representatives α j of the right cosets of Γ 0 (2)\Γ(1) are given in (12).
The necessary formal sums of matrices M(
are given in (7). We use the following representatives of the right cosets in Γ 0 (2)\Γ(1):
The functions φ A = φ A,2 and σ α i defined in [Mü04b, §3.4 ] are explicitly given in Table 1 . Computing the right regular representation ρ in I and 
using the defining Equation [Mü04b, (7) ]. Now, we can compute the 2 nd Hecke operatorH 2,2 acting on period functions via Formula (4). We find for the first component that
For the second and third component, we find 
Remarks. Table 2 : The functions of φ A = φ A,2 and σ α j (A) for n = 2, m = 3 and A ∈ X 3 . The representatives α j of the right cosets of Γ 0 (2)\Γ(1) are given in (12).
• Note that the 3 rd component ofH 2,2 P u has only two terms compared to the three terms of the other components. This is based on the fact that the matrix does not occur in the image of σ α 3 ({A 1 , A 2 }). The matrix does occur in the image of σ α 1 ({A 1 , A 2 }) and σ α 2 ({A 1 , A 2 }) and implies that the sum M(A 2 0) in 8 contains two matrices instead of one.
• The operatorH 2,2 does not use the third component of the vector valued period form since the index 3 does not appear in the image of φ A in Table 1 .
The operatorH 2,3
Recall the representatives α 1 , α 2 and α 3 of the right cosets of Γ 0 (2) in Γ(1) in (12). According to [Mü04b, (5) ], the sum T (3) is given by
where the A i 's in X 3 are given by The right regular representation ρ is already computed in (13) for some matrices. For the remaining matrices we have Similar to the calculations in §2.2.1, we find for the operatorH 2,3 :
For the second and third component, we find Table 3 : The values of the functions φ A = φ A,4 and σ α j (A) for A ∈ X 4 . The representatives α j of the right cosets of Γ 0 (2) in Γ(1) are given in (12).
The operatorH 2,4
Next, we consider the 4 th Hecke operator in the space S ind (2, s) induced by We use the matrices α 1 , α 2 and α 3 in (12) as representatives of the right cosets in Γ 0 (2)\Γ(1). The functions φ A = φ A,4 and σ α i are explicitly given in Table 3 . The right regular representation ρ of I and We can compute the 4 th Hecke operatorH 2,4 acting on FE(4, s) with Formula (4). We find for the first component that Remarks.
• Note that the 3 rd component of the 2 nd Hecke operator on period functions for Γ 0 (2) has only six terms compared to the nine terms of the other components.
• The operatorH 2,4 does not use the third component of the vector valued period form since the index 3 does not appear in the image of φ A i , i ∈ {1, 2, 3, 4} in Table 3 .
The operatorT 2,2
Now we compute the Hecke like operatorT 2,2 in (3) which is constructed in [HMM05] . In the notation of [HMM05] we have The canonical map χ 4,2 is given by
For the numbers
The indexι ij in [HMM05, 7.1] take the valueŝ
The operator K on the other hand acts as
. Let ψ = (ψ i ) i∈I 2 be a period function. If we insert above results into the formula in [HMM05, Proposition 1.5] for (T 2,2 ψ)ι,ι ∈ I 2 we find that 
The operatorT 2,3
The index sets I 2 , I 3 and I 6 with the corresponding sets P 2 , P 3 and P 6 in [HMM05] are given as: 
The operator K in [HMM05] on the other hand acts as .
If χ 6,3 denotes the canonical map from I 6 to I 3 as in Proposition 1.3 in [HMM05] , we calculate the numbers k χ 6,3 (i) andι ij for i ∈ I 6 and j ∈ {0, . . . , k χ 6,3 (i) } in Table 4 . We also need the pre-images under the map i ∈ I 6 χ 6,3 (i) ∈ I 3 k χ 6,3 (i)ιi0 ∈ I 2ιi1 ∈ I 2ιi2 ∈ I 2 
between the index sets I 2 and {1, 2, 3}. This shows that the Hecke like operatorT 2,3 is indeed the Hecke operatorH 2,3 induced by T 3 on cusp forms for Γ 0 (2). A forthcoming paper will show that the operatorsT m,n andH m,n are unitary equivalent for gcd(n, m) = 1 and m prime.
The operatorT 2,4
The index set I 2 and its associates set P 2 together with the matrices A i , i ∈ I 2 are given in §2.2.5. The index sets I 4 and I 8 with associated sets P 4 and P 8 defined in [HMM05] are: If χ 8,4 denotes the canonical map from I 8 to I 4 , we calculate the numbers k χ 8,4 (i) andι ij for i ∈ I 8 and j ∈ {0, . . . , k χ 8,4 (i) } in Table 5 . We also need the pre-images under the map χ .
For the other two components one gets:
T 2,4 ψ 
The operatorH 2,2T2,2
Before we compute the matrix representation of the operatorH 2,2T2,2 on period functions for Γ 0 (2), we calculate the three term equation [Mü04b, (16 For ψ = (ψ 1 , ψ 2 , ψ 3 ) tr a period function the three term equation [Mü04b, (16) ] has the form
We identify the index sets {1, 2, 3} and I 2 according to (28). Multiplying the formal matrix sums forH 2,2 andT 2,2 in §2.2.1 and §2.2.4 respectively, we find for the first component: Hence the operatorH 2,2T2,2 on the period function ψ can be written in the formH 2,2
2.2.8 The operatorT 2,2H2,2
Now, let us computeT 2,2H2,2 for the subgroup Γ 0 (n). We identify the index sets {1, 2, 3} and I 2 according to (28). Let ψ = (ψ 1 , ψ 2 , ψ 3 ) tr be a period function for Γ 0 (2).
Multiplying the formal matrix sums forT 2,2 andH 2,2 in §2.2.4 and §2.2.1 respectively, we find for the first component: .
Remarks.
• The operatorT 2,2H2,2 contains the action of the matrix • If Φ is an old form, i.e., ψ 1 = ψ 2 = ψ 3 , then summing up the components of T 2,2H2,2 − 2id ψ givesT 1,4 ψ 1 .
• The operator T 2,2H2,2 − 2id ψ is equal to the operatorT 2,4 in §2.2.6.
The operatorH 2,2H2,2
Now, let us computeH 2,2H2,2 . Let ψ = (ψ 1 , ψ 2 , ψ 3 ) tr be a period function for Γ 0 (2).
Multiplying the formal matrix sums forH 2,2 in §2.2.1 respectively, we find for the first component: .
Comparing the components ofH 2,2H2,2 above toH 2,4 in §2.2.3, we see thatH 2,2H2,2 =H 2,4 . This corresponds to the property of U(2)·U(2) = U(4) of the Hecke operators on cusp forms.
Examples for
Let us consider the 2 nd Hecke operator in the space S ind (3, s) induced by T (2) where T (2) is given in (6). Put 
We use the following representatives of the right cosets in Γ 0 (3)\Γ(1):
The functions φ A = φ A,3 and σ α j are explicitly given in Table 6 . Computing the right regular representation ρ for I and 
using [Mü04b, (7)]. Table 6 : The values of the functions φ A = φ A,3 and σ α j (A) for A ∈ X 2 . The representatives α j of the right cosets of Γ 0 (3)\Γ(1) are given in (33).
We compute the 2 nd Hecke operatorH 3,2 acting on FE(3, s) via Formula (4). We find for the first component that (39) Table 7 : The values of the functions φ A = φ A,2,2 and σ α j (A) for A ∈ X 2 . The representatives α j of the right cosets of Γ 0 (3)\Γ(1) are given in (33).
The operatorH 3,3
We consider the 3 nd Hecke operator in the space S ind (3, s) induced by U(3), see [Mü04b, §3] .
According to [Mü04b, (5) ], the sum U(3) is given by
where we put 
We use the matrices α 1 , α 2 , α 3 and α 4 in (33) as representatives of the right cosets in Γ 0 (3) in Γ(1). The functions φ A = φ A,3 and σ α j are explicitly given in Table 7 . The formal matrix sums M(A i 0) with i ∈ {1, 2, 3, 4} are given in §2.2.2. The right regular representation ρ in I and (41) We compute the 3 nd Hecke operatorH 3,3 acting on period functions via Formula (4). We find for the first component that 
The operatorT 3,2
The index sets I 2 , I 3 and I 6 with associated sets P 2 , P 3 and P 6 in §2.2.5. There, we also find a list of the upper triangular matrices A The images of the K operator are already computed in §2.2.4. Recall that χ 6,2 denotes the canonical map from I 6 to I 2 . We calculate the numbers k χ 6,2 (i) andι ij for i ∈ I 6 and j ∈ {0, . . . , k χ 6,2 (i) } in Table 8 . We also need the pre-images under the map χ i ∈ I 6 χ 6,2 (i) ∈ I 2 k χ 6,2 (i)ιi0 ∈ I 3ιi1 ∈ I 3 Let ψ = (ψ i ) i∈I 3 be a period function. If we insert the calculated values above into the formula for (T 3,2 ψ)ι,ι ∈ I 3 , in (3) we find T 3,2 ψ 
This shows that the Hecke like operatorT 3,2 is indeed the Hecke operatorH 3,2 induced by T (2) on cusp forms for Γ 0 (3). A forthcoming paper will show that the operatorsT m,n andH m,n are unitary equivalent for gcd(n, m) = 1 and m prime.
i ∈ I 9 χ 9,2 (i) ∈ I 3 k χ 9,3 (i)ιi0 ∈ I 3ιi1 ∈ I 3ιi2 ∈ I 3 For the other three components we find:
